We find that in such a case no oscillations occur in the system and the effect of the collision term in this case is to weaken the localization of myosins to the tip in a similar manner to a saturation effect (Fig. S2 ). This indicates that in order to have oscillation in the system the walking myosins must be transformed by collisions into stalled myosins and not free myosins.
BOUNDARY CONDITION OF β = 0
In Fig. S3 we show the space-time plot for myosin-XV-like parameters (as in Fig. 5d ), for the boundary-condition of β = 0. The first pulses that form at the tip decay fast as they propagate towards the protrusion base (for low values of M L ), but over time the overall background values of the motors along the protrusion length increase and the pulses decay more slowly, eventually reaching the filopodia base.
In Fig. S4 we show the simulation for myosin-III-like parameters (as in Fig. 7e ), for the boundary-condition of β = 1. We find that the filopodia tends to fill up with motors, unlike the observations (Figs. 1-3, 7) , indicating that the BC in the filopodia corresponds to smaller values of β.
STERIC (EXCLUDED-VOLUME) INTERACTIONS BETWEEN MOTORS
In order to take into account the limited space on the actin bundle along the protrusion, we may introduce an upper bound on the concentration of actin-bound motors that can occupy per unit length, ν. We implement this into our continuum model by multiplying the "on"-rate from the free component to the actin-bound components by a cut-off function, as well as the terms for the current of processive motors. The cut-off function is simpley
where the summation i goes over all the different species of motors that co-inhabit the actin bundle, and the constraint: C ≥ 0. Another practical way of implementing this cut-off in a continuous manner is to use an exponential form
which is the way we used in the simulations (both forms give very similar results). The equations of motion are therefore modified compared to Eqs. 1
The saturation effect is shown for the case of a single specie of myosin in Fig. S5 . We used here the parameters that seem to capture the behavior of the myosin-XV observed in the filopodia experiments: v w = 600nm/sec and v b = 16nm/sec, while the other parameters are:
As we expect, we find that when the cut-off is very large (Fig. S5a) the pulses are the same as without any cut-off, while as it decreases the pulses become reduced in amplitude (Fig. S5b) . Since the amplitude is smaller and the width is largely unaffected, the frequency of the pulses increase (to conserve the overall current). When the cut-off is far enough below the uniform zero-flux concentration of the stalled motors (M U ), we find that the pulses are inhibited (Fig. S5c) .
In Fig. S6 we plot the dynamics of two species of interacting motors, where the myosin-XV has v w = 600nm/sec, while the myosin-III has v w = 75nm/sec, with all the other parameters taken as equal for both motors. When the cutoff parameter is large (Fig. S6a) there is weak entrainment of the myosin-III by the myosin-XV. Myosin-III aggregates form at a very late time, and lower frequency and lower amplitude compared to the myosin-XV aggregates. The accumulation of myosin-III at the tip is only slightly affected by the release of each myosin-III pulse. For a smaller cut-off value (Fig. S6b ) the interaction increases, and the pulses of myosin-III start earlier and with larger amplitude, the tip concentration of myosin-III now oscillates strongly. At very low cut-off value the pulses of myosin-XV have lower amplitude, but with increased frequency (as in Fig. S5b) , with the myosin-III pulses fully entrained and with similar characteristics (Fig. S6c) .
FILOPODIA VS STEREOCILIA
In the stereocilia, the rates of actin polymerization are 2-3 orders of magnitude smaller than in the filopodia [1] . We first check the effects of this decrease of the polymerization rate on the distribution of the motors (myosin-XV, III) when the interaction between them is negligible (ν = 700, 1200). We find that unlike in filopodia (Fig. S6a,b) , the myosin-XV does not form pulses (Fig. S7a ), but has a static steady-state distribution near the tip, as does the myosin-III.
When the steric constraint is very strong, ν = 10 (Fig. S7b) , we find that the motors segregate, with the myosin-XV localize at the tip, and myosin-III expelled from the tip and extends over most of the protrusion length towards its base. This pattern is similar to the pattern observed in mature stereocilia [1] , therefore suggesting the following hypothesis:
• The steric constraint inside the stereocilia is much more stringent compared to the filopodia. This may arise from the crystal-like order of the actin filaments inside the stereocilia, compared to the more disordered organization inside the filopodia [2] .
• The strong localization of the myosin-XV to the tip is partly due to the concentration of myosin-III that is "piling up" below it on the stereocilia. The interactions between the myosin species is therefore seen to play a role in their final steady-state distribution, in this system. 
